Purpose The purpose of the study was to determine what proportion of new certifications between 1 April 2007 and 31 March 2008 could be attributed to age-related macular degeneration (AMD) and to describe the AMD-certified population in England and Wales. Methods An electronic version of the Certificate of Vision Impairment form (CVI), the ECVI, was used at the certifications office to transfer information from the paper-based certificates into a database. The electronic certifications data set was queried for all certificates completed between 1 April 2007 and 31 March 2008 with the main cause of certifiable visual loss being AMD or with the main cause of certifiable visual loss being multiple pathology but a contributory cause being AMD. The electronic data set was adapted so that a distinction could be made between geographic atrophy (GA) and neovascular AMD (nAMD). Results The Certifications Office received 23 185 CVIs between April 2007 and March 2008, of whom 9823 (42%) were people registered severely sight impaired (SSI) and 12 607 (52%) were certified as sight impaired (SI). AMD contributed to 13 000 causes of registration on the CVI forms during this period and was the main cause in 11 015 people. In these 11 015 people, GA accounted for 49.3%, nAMD 35.1%, and AMD not specified 15.7%. Conclusions The data in this report provide detailed information on CVI registration due to AMD before the widespread adoption of ranibizumab therapy in NHS practice and provide an insight into the burden of vision loss due to AMD at a time of great change in the management of nAMD.
Introduction
The number of blind people has been recorded in Britain since 1851, and documentation of the causes of low vision began in 1950. [1] [2] [3] [4] [5] [6] Sightimpairment certification figures are used by the Department of Health in England and Wales to derive an indicator for preventable vision loss that is included in the Public Health Outcomes Framework. To be registered as sight impaired in England and Wales, an individual must be certified as visually impaired by a consultant ophthalmologist who certifies them vision impaired by completing a form provided by the Department of Health (the Certificate of Vision Impairment form (CVI)). A copy of this certificate is sent to the Certifications Office in London for anonymized epidemiological analysis. In the past, every 3 years, the Department of Health has released figures on the numbers of people newly registered sight impaired and the total number on the register for blindness and partial sight in England and Wales. These figures are compiled from information sent by local councils to the Information Centre for Health and Social Care (IC). The figures released by the IC do not contain any information on causes of vision loss.
The most recent complete analysis conducted on cause of visual loss leading to sight impairment registration was for certifications made between 1 April 2007 and 31 March 2008. This analysis reported the main cause of certifiable visual impairment and reported the proportion of patients with different causes of sight impairment. 7 The main cause of certifiable visual loss was degeneration of the macula and posterior pole, mostly age-related macular degeneration (AMD), accounting for 58.6% for severe sight impairment and 57.2% of cases of sight impairment. 7 Since then, new therapies for the treatment of neovascular AMD have been brought to market. The first therapy approved by the National Institute of Health and Clinical Excellence (NICE) was ranibizumab (Lucentis, Novartis, Basel, Switzerland) in August 2008. Given by intravitreous injection to the affected eye, results from phase III trials reported between 30 and 40% of patients gaining 3 lines or more of visual acuity with over 90% of patients remaining stable with less than 3 lines of vision loss over 2 years of treatment. The introduction of this therapy into the NHS during 2008 could potentially affect future numbers of patients being registered as sight impaired. 8 This paper explores the sight-impairment certification data set further to provide detailed figures of the numbers of people certified with different types of AMD by age, sex, and ethnicity made between 1 April 2007 and 31 March 2008. The results provide a baseline measure of sight-impartment certification because of AMD at the time of introduction of ranibizumab therapy into the NHS.
Materials and methods
An electronic version of the CVI, the ECVI, was used at the certifications office to transfer information from the paper-based certificates into a database. Part C of the CVI form collects information on the visual loss. It contains a list of common diagnoses and instructs the individual completing the form to select the main cause of vision loss in each eye using an asterisk or a circle. Guidelines are provided in the 'explanatory notes for Consultant ophthalmologists' as to how to select a single main cause of visual loss where this is not evident.
The electronic certifications data set was queried for all certificates completed between 1 April 2007 and 31 March 2008 with the main cause of certifiable visual loss being AMD or with the main cause of certifiable visual loss being multiple pathology but a contributory cause being AMD.
Multiple pathology features where the consultant ophthalmologist who completed the CVI has not indicated a single cause of visual loss is where there may be differing causes in the two eyes or more than one cause within one eye and the ophthalmologist is unable to decide what contributes most to the certifiable visual loss. This paper's analysis is based on the same data set previously published, except that this is a more detailed analysis of the e-data to allow dissection of the data on types of AMD. 7 The CVI presents ICD-10 codes, but the code for 'age related macular degeneration -subretinal neovascularisation' is the same as that for 'age-related macular/geographic macular atrophy' (H35.3), and hence the electronic data set was adapted so that that a distinction could be made between the two.
The certifications could then be grouped into one of the four categories:
(1) Geographic (GA) AMD; (2) Neovascular (nAMD) AMD; (3) AMD (not otherwise specified (NOS)); and (4) Multiple causes (with a contributory cause being AMD of any type). The certifications data set allows up to two diagnoses to be recorded for each eye in the data set, so that a single patient can have two causes for their right eye and two causes for their left eye.
Category 4, where the main cause of certification was classed as 'multiple pathology', was then classified into one of the four categories:
(1) GA AMD (only GA AMD was recorded on the CVI for that person); (2) nAMD AMD (only nAMD was recorded on the CVI for that person); (3) Mixed AMD (both GA AMD and nAMD were recorded on the CVI); and (4) AMD (NOS) (AMD was recorded but not in detail).
Information from both classifications (ie, the main cause or the reclassified multiple pathology) was then used to derive a single classification for each subject:
1. GA AMD: (main cause was geographic atrophy AMD or main cause was multiple pathology and this had been categorized as dry AMD); 2. nAMD; 3. mixed AMD; and 4. AMD NOS.
These classifications were then cross-tabulated against each of (1) Visual status: severe sight impairment, sight impairment, or not recorded. 
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To assess prevalence per 100 000 of AMD certification in the 450-year-old group, census data from 2001 were used to predict population estimates of the 450-year-old group from the government statistics office. 9 The same was done for ethnicity population estimates. 10 
Results
The Certifications Office received 23 185 CVIs between April 2007 and March 2008, of whom 9823 (42%) were people registered as severely sight impaired (SSI) and 12 607 (52%) were certified as sight impaired (SI). The remaining 755 forms did not state the certification status. 7 AMD contributed to sight-impairment registration on the CVI forms for 13 000 patients during this period, and was the main cause in 11 015 patients. In these 11 015 patients, GA accounted for 49.3%, nAMD 35.1%, and AMD not specified 15.7%. Table 1 shows the classifications of AMD CVIs.
The AMD CVIs listed as multiple pathology including AMD were also analysed. GA AMD was still the dominant cause of AMD CVI registration in this subgroup, accounting for 64% of the 1985 patients. nAMD was still second with 28.6%, with mixed AMD and AMD NOS 7.3% and 0.2%, respectively.
The final diagnostic classification of AMD CVIs with over half of patients with vision impairment because of GA AMD is seen in Table 2 . A specific classification was not recorded for 1729 (13.3%) of the forms.
It is shown in Table 3 that there were more AMD CVIs for SI than for SSI (6972 (53.6%) vs 5674 (43.6%)). However, when looked by type of AMD, it can be seen that a different pattern is seen for nAMD than for other types of AMD, with there being more SSI certifications than SI certifications (2367 (53.5%) vs 1958 (44.2%)).
There were more women certified with SI because of AMD than men. This was true both in total and also by type of AMD-in all categories, over 60% of subjects were female. Table 4 shows that overall there were more AMD certifications for individuals aged between 85 and 89 years. The age group most likely to be newly certified with nAMD was 80-84 years, and this is slightly earlier than the age group most likely to be newly certified with GA.
The population 450 years old in 2007-2008 was 21 million from the national census figures, giving a prevalence of blind registration of 0.06% (60 per 100 000 population). The population 485 years old was 1.3 million during that time period, giving a prevalence of 0.5% (500 per 100 000 population). 9 When we cross-tabulated age against sex (Table 5) , there was an increased number of women newly certified with vision impairment because of AMD compared with men. This was not explained by differences in age, just as there were more women than men in each age band examined.
The majority of AMD CVIs were for white subjects 88.2% (n ¼ 11 473), with GA AMD accounting for 5909 CVIs, nAMD accounting for 3901 CVIs, and mixed AMD and AMD (NOS) accounting for 134 and 1533 CVIs, respectively. The next largest group was Asian or Asian British with 122 CVIs, with GA accounting for 65 CVIs, nAMD accounting for 43 CVIs, and mixed AMD and AMD (NOS) accounting for 1 and 13 CVIs, respectively. The other ethnic groups had very small numbers of CVIs-mixed 9, Black or Black British 14, and Chinese or other ethnic groups 19. If we look at the population of these groups, the prevalence of AMD per 100 000 population for Asians is 20, Black 6, mixed 10, and Chinese 30. 10 However, it is to be noted that data on ethnicity were missing for 10.5% of the CVIs. If the ethnic origin distribution is examined only from forms where ethnicity was recorded, 98.5% of forms were for white subjects.
Discussion
Sight-impairment certification provides a measure of the burden of vision loss in England and Wales. This is important to health-care commissioners, health-care providers, and to patients as it provides one way of A previous report described the different causes of vision loss in patients registered as sight impaired in England and Wales in 2007-2008. This confirmed that AMD was the single largest cause of sight-impairment certification. This information is particularly important in view of the recent paradigm shift in the management of nAMD with the introduction of anti-VEGF agents into clinical practice. In this report, we describe the relative contributions of nAMD and GA to cases of sightimpairment certification.
The results in this report provide more details on the cases of sight-impairment registration due to AMD. It shows that in 2007-2008, there were more patients with GA registered as SI or SSI. The numbers of patients certified as SSI were similar for both nAMD and GA; however, there were more patients with GA who were certified as SI. In patients registered as sight impaired because of nAMD, SSI was more common than SI registration. However, sending a copy of the CVI to the certifications office is not a statutory requirement for hospitals, and it is therefore possible that certifications do not correlate exactly to registrations. A comparison of certification data with registration data for England in [2007] [2008] suggested that certifications were received 
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Eye for 92% of SSIs and 91.5% of SIs. There were 3% of certificates that did not state whether the patient was a SI or SSI. 6 The analysis of sight impairment certification because of AMD by age bands showed a very similar pattern to that found by Owen et al 11 in a large meta-analysis looking at the burden of visual loss caused by AMD in the United Kingdom. 4 What is striking about this is that o4% of AMD certifications were for subjects aged o70 years, and the peak for nAMD appears to occur slightly earlier at 80-84 years of age than for GA at 85-89 years of age. In 2010, 10 million people in the United Kingdom were 465 years old. The latest projections are for 5½ million more elderly people in 20 years time and the number will nearly double to B19 million by 2050.
Within this total, the number of very old people grows even faster. There are currently 3 million people aged 480 years, and this is projected to almost double by 2030 and reach 8 million by 2050. Although 1 in 6 of the UK population is currently aged Z65 years, by 2050 this proportion will rise to one-quarter. This means that the number of certifiable patients with AMD will also increase and with it the burden on NHS services. 12 In 2007-2008, as stated in the results, the prevalence of blind registration was 60 per 100 000 population in 450-year olds with AMD, and this is similar to the prevalence stated in other papers before the start of injections in the anti-VEGF era. 13 It is important to note that all these figures describe certifications. In order to be certified, an individual needs to be examined by a consultant ophthalmologist. Clearly, there may be many individuals in the United Kingdom who never seek support for their sight loss. They may assume that sight loss is simply an inexorable and irreversible part of ageing and may also have other systemic comorbidities that may make it difficult for them to see an ophthalmologist in the hospital setting. It is therefore possible that these figures are underestimates of AMD visual impairment; however, this should not detract from the value of these data. There were still 13 000 people who were offered and accepted certification as a result of AMD in England and Wales in [2007] [2008] . Capturing this number should allow better planning of appropriate health-care resources and hopefully better services for those in need.
There were more AMD sight-impairment certification cases in women than men, and this was true for each age band and for both nAMD and GA subtypes. This may suggest that vision loss because of AMD is more common in women than in men, but similar findings would also be seen if women with AMD were more likely than men to be offered and/or to accept certification. This may also suggest that women live longer than men and hence are more likely to develop AMD that is more common in individuals who are 480 years old. Other studies have reported more AMD blindness in women than men but this area needs further research. 5 Of those in whom ethnic origin was stated, over 98.5% of forms were for subjects of white origin. In 2007, the ethnic minority population was 15.7%. 10 This may reflect a lower incidence of disease in subjects of non-white origin that could be genetic 14 or dietary, but may also suggest unequal access to health care. 15 Considering the subtype of AMD, surprisingly there were more cases of GA accounting for sight-impairment registration than cases of nAMD. This may reflect the greater prevalence of GA but may also be because of underdetection of nAMD coexisting with GA in longstanding cases.
Ranibizumab was approved by NICE as a costeffective therapy for nAMD with publication of the Final Appraisal Determination in August 2008 after the period of data collection for this report. This has led to a dramatic change in management for patients with nAMD, and results from clinical trials show that novel pharmacotherapies are able to improve vision in over 40% of patients with nAMD over 1-2 years; [16] [17] [18] [19] [20] however, outcomes in clinical practice and with long-term followup are more uncertain. 21, 22 Effective pharmacotherapies have the potential to positively affect the burden of vision loss because of AMD, but the availability of a potentially effective treatment may lead to changes in attitudes toward sight-impairment registration among both ophthalmologists and patients. This may cause delay in sight-impairment registration in the hope of the therapy leading to improvement in vision. Bunce and colleagues 23 found that patients who require treatment for their sight impairment are almost 3 times less likely to be certified than those in whom treatment is not indicated.
The data in this report therefore provide detailed information on CVI registration because of AMD before the widespread adoption of ranibizumab therapy in NHS practice and provide an insight into the burden of vision loss because of AMD at a time of great change in the management of nAMD. More work is needed to understand the impact of the introduction of pharmacotherapy on the burden of sight loss because of AMD and the incidence of sight-impairment registration. Further research is also needed on the impact of therapies on attitudes to sight-impairment registration in both patients and ophthalmologists in an effort to ensure that AMD patients with vision loss seek support promptly to help minimize the impact of vision loss on everyday life.
